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[Claim(s)] 

[Claim 1] In the contact combustion type gas sensor which consists of a pair of a gas detection element 
and a compensation element which makes the carrier which supports a catalyst come to adhere to a 
resistance bulb, [ a gas detection element and a compensation element ] The carbon monoxide gas sensor 
characterized by consisting of the same material also as the carrier of a resistance bulb and a metal oxide 
sintered compact, and a catalyst, and only the holding amounts of a catalyst differing. 
[Claim 2] It is the contact combustion type gas sensor characterized by for said carrier being tin oxide 
and said catalyst being platinum in a contact combustion type gas sensor according to claim L 
[Claim 3] It is the contact combustion type gas sensor which the holding amount of a platinum catalyst is 
2 - 3wt% to the sum of the weight of a carrier and a catalyst in a contact combustion type gas sensor 
according to claim 2 in a gas detection element, and is characterized by similarly being 0.2 - 0.4wt% in a 
compensation element. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the gas of the gas sensor of a contact combustion type 
which is applied to detection of incomplete combustion and which has sensitivity in carbon monoxide 
gas. 
[0002] 

[Description of the Prior Art] As a sensor which detects carbon monoxide gas, the infrared gas sensor, 
the semiconductor type gas sensor, and the contact combustion type gas sensor are known now. An 
infrared gas sensor uses absorption of infrared gas, is highly precise, and although it is reliable, it is 
expensive. Although a semiconductor type gas sensor uses change of the resistance by adsorption of the 
gas of an oxide semiconductor and it is quite high sensitivity, the selectivity of gas is missing and 
stability is also bad. It is difficult to detect low-concentration gas, although a contact combustion type 
gas sensor uses the heat of combustion of carbon monoxide gas, and although the selectivity of gas is not 
enough, either, it is comparatively extremely stable. 

[0003] Drawing 4 is the important section fracture figure showing the gas detection element of a general 
contact combustion type gas sensor. As for the gas detection element 3, the carrier 2 which becomes the 
circumference of the resistance bulbs 1 , such as a platinum coil, from metal oxide sintered compacts, 
such as alumina which is supporting platinum, palladium, etc. as a catalyst, comes to adhere. Although a 
compensation element is also the same composition, the catalyst of** is supported or a catalyst is not 
supported. When detecting carbon monoxide gas, the catalysts of a gas detection element are platinum 
and palladium, and the catalyst of a compensation element is copper oxide. 

[0004] Drawing 5 is the connection figure of a bridge circuit using a general contact combustion type gas 
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sensor. The compensation element 4, the gas detection element 3, resistance Rl, and resistance R2 are 
making four branch edges. Load V is connected with a power supply E in a bridge circuit. The voltage of 
IV is impressed to a bridge circuit. Resistance of a resistance bulb is l.Sohms or less, and power 
dissipation is heated by those with 0.1 5W degree, an element is heated by 170-200 degrees C, and it is 
used. 

[0005] The voltage which the bridge circuit has balanced when carbon monoxide gas does not exist, and 
is impressed to Load V is 0V. If carbon monoxide gas is contained in atmosphere, carbon monoxide gas 
will burn in the gas detection element 3, the temperature of a platinum coil rises, and the resistance 
increases. On the other hand, a little carbon monoxide gas does not burn in the compensation element 4, 
but change of the resistance is small. Thus, the balance of a bridge circuit is torn and voltage is 
impressed to Load V. 

[0006] When alcoholic gas is contained in atmosphere, alcoholic gas burns by both the gas detection 
element 3 and the compensation element 4. However, the difference of the resistance arises that a gas 
detection element tends to burn, and some voltage is impressed to Load V. Thus, it is not perfect 
although compensation over alcoholic gas is performed. Moreover, this compensation element 4 also 
performs compensation over temperature. Even if the temperature of the platinum coil of the 
compensation element 4 and the gas detection element 3 changes with change of room temperature, 
since the temperature coefficient is the same, the alumina which adheres to a platinum coil holds the heat 
of combustion of a compensation element and a gas detection element, and maintains both to the same 
temperature. As long as both are in the same temperature, the balance of a bridge circuit does not 
collapse. 

[0007] Such a conventional gas detection element and a conventional compensation element of a contact 
combustion type gas sensor are adjusted as follows. 0.6mm of contours, number of winding 10 turn, and 
a coil 1.5mm in length are produced using a platinum line 60 micrometers in diameter. The paste which 
alumina sol mixed with alumina powder is made to adhere to a platinum coil, it calcinates at 800 degrees 
C, and an alumina carrier is stuck to a platinum coil. After immersing an alumina carrier into the 
solution which melted chloroplatinic acid and palladium chloride and pulling up it, it decomposes 
thermally at 600 degrees C and an alumina carrier is made to support the mixed catalyst of platinum and 
oxidization palladium. 

[0008] Similarly, the compensation element 4 makes the paste which alumina sol mixed with alumina 
powder adhere to a platinum coil, is calcinated at 800 degrees C, and sticks an alumina carrier to a 
platinum coil. After immersing an alumina carrier into the solution which melted copper sulfate and 
pulling up it, it decomposes thermally and a copper oxide catalyst is made to support. The above 
conventional contact combustion type gas sensors are easy the theory of operation, The influence by that 
long-term stability is comparatively excellent, ambient temperature, or humidity has the features, such as 
being few, and is used for the gas detection of 0.1 to 1% of concentration range as an object for 
carbon-monoxide-poisoning prevention by about 150mW power dissipation. 
[0009] 

[Problem to be solved by the invention] However, the above conventional contact combustion type gas 
sensors do not have sufficient selectivity to carbon monoxide gas, and there is a problem that the 
direction which usually receives hydrogen gas is high sensitivity. If town gas etc. carries out incomplete 
combustion, carbon monoxide gas and hydrogen gas will be generated, but the ratio changes with 
combustion conditions. Therefore, to hydrogen gas, when sensitivity is high, even if it is the same carbon 
monoxide gas, a bridge output will change with the hydrogen gas which lives together. 
[0010] This invention is made in view of an above-mentioned point, and that purpose is to offer the new 
contact combustion type gas sensor which has high selectivity to carbon monoxide gas. 
[0011] 

[Means for solving problem] In the contact combustion type gas sensor which consists of a pair of a gas 
detection element and a compensation element which makes the carrier which supports a catalyst come 
to adhere to a resistance bulb in order to attain the above-mentioned purpose A gas detection element 
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and a compensation element shall consist of the same material also as the carrier of a resistance bulb and 
a metal oxide sintered compact, and a catalyst, and only the holding amounts of a catalyst shall differ. 
[0012] Moreover, said carrier is tin oxide and said catalyst is good in it being platinum. Furthermore, the 
holding amount of a golden catalyst is 2 - 3wt% to the sum of the weight of a carrier and a catalyst in a 
gas detection element, and is good in similarly it being 0.2 - 0.4wt% in a compensation element. As a 
carrier, even when metal oxide sintered compacts other than tin oxide, such as a zinc oxide and iron 
oxide, are used, it is admitted that the holding amount dependency of the catalyst of the combustion 
ability to carbon monoxide gas is larger than it to hydrogen gas. Therefore, the output of the bridge 
incorporating the contact combustion type gas sensor which makes a pair the gas detection element and 
compensation element of the moderate density difference according to a catalyst can make the output to 
hydrogen gas smaller than the output to carbon monoxide gas. That is, an alternative gas sensor can be 
obtained only to carbon monoxide gas. 

[0013] When a carrier is tin oxide, the holding amount dependency of the catalyst of combustion ability 
is large in the catalyst to support being platinum in especially a 1 80-200-degree C temperature span, and 
the combustion ability to carbon monoxide gas is also large. Moreover, in the above-mentioned 
temperature span, there are many holding amounts of platinum, when it is 2 - 3wt%, both carbon 
monoxide gas and hydrogen gas burn, but there are few holding amounts, when it is 0.2 - 0.4wt%, 
carbon monoxide gas does not burn but only hydrogen gas burns. For this reason, the bridge circuit 
incorporating the contact combustion type gas sensor which used the element with many holding 
amounts of platinum as the gas detection element, and used few elements as the compensation element 
produces an output alternatively only to carbon monoxide gas. 
[0014] 

[Mode for carrying out the invention] The example of the contact combustion type gas sensor concerning 
this invention is explained in detail using Drawings below. 

The structure of the gas detection element concerning example 1 this invention and a compensation 
element is the same as ordinary allotropy children (refer to drawing 4 ). The carrier which calcinated the 
tin oxide powder which supported the platinum catalyst was made to adhere using a platinum coil as a 
resistance bulb, so that a platinum coil may be covered, and it was considered as the gas detection 
element and the compensation element. By making each of these elements into a pair, it assembled to the 
contact combustion type gas sensor so that it might mention later. 

[0015] The manufacture method of a resistance bulb is as follows. It is the platinum line 1 with a 
thickness of 60 micrometers to 0.8mml.0mm in length in diameter. It winds at intervals of 100 
micrometers, and is number-of-times 10 turn ****. It leaves the both ends of the coil 5mm as a lead part 
with an electrode. Although platinum is used as a resistance bulb here, if it is metal with a large 
temperature coefficient and big volume resistivity, it will not be limited to this. 
[0016] Next, the production methods of a carrier are as follows. Mixed a proper quantity of colloidal 
silica to the tin oxide powder which heat-treated stannic acid powder for 3 hours, and produced it at 700 
degrees C with the electric furnace, what was made the paste was made to adhere to a coil, and it formed 
about 1 .5mm in diameter in the shape of a ball. This was dried at 120 degrees C with the drier for 30 
minutes, and it was considered as the carrier. The gas detection element was produced as follows. A 
previous carrier is immersed in the solution which melted chloroplatinic acid to pure water so that it 
might become 4 % of the weight for 30 minutes, and it is dried at 120 degrees C after raising for 30 
minutes. It is immersed in the same solution once again after dryness, and is made to dry at 120 degrees 
C after raising for 30 minutes. Then, it heat-treats at 600 degrees C with an electric furnace for 3 hours, 
and a platinum catalyst is made to support. As mentioned above, since the holding amount (wt% to the 
sum of the weight of a carrier and a catalyst) of a platinum catalyst will become equal to weight % of 
chloroplatinic acid of chloroplatinic acid solution if the immersion to chloroplatinic acid solution and 
dryness are repeated twice, arbitrary holding amounts can be obtained by the density control of solution. 
[0017] Next, the production methods of a compensation element are described. The carrier which made 
tin oxide adhere to a coil by the same method as a gas detection element is immersed in the pure water 
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which melted chloroplatinic acid 0.3% of the weight for 30 minutes. After having dried at 120 degrees C 
for 30 minutes, being immersed in the same solution once again after dryness and drying at 120 degrees 
C after raising for 30 minutes, with the electric furnace, at 600 degrees C, it heat-treated for 3 hours and 
produced. 

[0018] Drawing 3 is the figure of the contact combustion type gas sensor concerning this invention, (a) is 
the fluoroscopy perspective view of a contact combustion type gas sensor, and (b) is the sectional view 
of a cap. The base material base 5 used as the foundation which forms a sensor is resin of a thickness 
3mm size in 16mm in diameter, in a base material, four pins 6 used as the terminal of a sensor have 
penetrated — it is standing. The lead part of the gas detection element 3 and the compensation element 4 
was welded to every two of the pin 6, respectively. The thermal shield board 7 was fixed between the gas 
detection element and the compensation element. This prevents the heat convection within a sensor and 
loses change of the bridge output by the posture difference of attachment. The cap 8 ( drawing 3 (b)) of 
the double wire net for the explosion protection of an element was put after that. It is filled up with 
activated carbon 10 between the double wire nets 9, ethanol gas is made to adsorb, and it was made for 
both elements not to burn ethanol gas. 

[0019] In order to investigate the oxidization ability to the independent carbon monoxide gas and 
hydrogen gas of these gas detection element and a compensation element, The test element (a gas 
detection element and compensation element) was connected to the position of the gas detection element 
of a bridge circuit, it connected with the position of a compensation element, using the sensor which put 
the metal blindness cap on the test element of the same kind as a temperature compensation element, and 
the voltage (bridge output) outputted to load to an examination gas atmosphere was measured. Drawing 

2 is a bridge output to the carbon monoxide gas and hydrogen gas of each element concerning this 
invention, and the graph of (a) gas detection element and (b) are the graph of a compensation element. It 
is an output of as opposed to [ as opposed to / in straight line HO / carbon monoxide gas ] hydrogen gas 
in straight line HE, and it turns out that a gas detection element burns both gas. On the other hand, 
although it is an output of as opposed to [ as opposed to / in straight line TO / carbon monoxide gas ] 
hydrogen gas in straight line CHI and a compensation element burns hydrogen gas, it turns out that most 
carbon monoxide gas is not burned. 

[0020] By such a method, the combustion ability of carbon monoxide gas and hydrogen gas to the 
holding amount of the platinum catalyst of a gas detection element and a compensation element was 
investigated. The holding amount which burns carbon monoxide gas and both the gas of hydrogen gas is 

3 - 5wt%, and it turned out that the holding amount which does not burn carbon monoxide gas and burns 
hydrogen gas is 0.2 - 0.4wt%. Next, the output of the contact combustion type gas sensor concerning this 
invention was investigated to the atmosphere with which carbon monoxide gas and hydrogen gas 
coexist, and selectivity was checked. 

[0021] Drawing 1 is a bridge output to the coexistence atmosphere of the carbon monoxide gas of a 
contact combustion type gas sensor, and hydrogen gas, and the graph of the contact combustion type gas 
sensor of the example which (a) requires for this invention, and (b) are the graph of the conventional 
contact combustion type gas sensor. Straight line I and Ha are outputs of as opposed to hydrogen gas in 
the output, straight line RO, and NI to carbon monoxide gas. The output for hydrogen gas of the output 
of the conventional contact combustion type gas sensor is larger than the output for carbon monoxide 
gas, and it is not detecting carbon monoxide gas alternatively. In the contact combustion type gas sensor 
of the example concerning this invention, the output for carbon monoxide gas can be large enough, most 
outputs for hydrogen gas cannot be found, and it turns out that carbon monoxide gas is detected 
alternatively. 

an example 2 — in this example, even if it changed the making process of the carrier and the catalyst, it 
checked that the combination of the same gas detection element as an example 1 and a compensation 
element was acquired. 

[0022] The resistance bulb presupposed that it is the same as an example 1. The production of a gas 
detection element is as follows. The heat-treated 700-degree C powder of an example 1 and the 
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chloroplatinic acid solution of for example, 4wt% of concentration were mixed, and combination of 
distributed promotion according lOmin churning and the ultrasonic wave by a stirrer to 5min impression 
was performed 3 times. Then, it hardened by drying, agitating using a 60-degree C water bus. This end 
of coarse powder is further ground using a ball mill, and it is ethanol about catalyst support powder. 
Mixed this catalyst support powder and colloidal silica, considered it as paste state, it was made to 
adhere to a platinum coil, and the solid sphere about 1.5mm in diameter was formed. After the drier 
performed dryness of 120 degrees C and 30min for this solid sphere, heat treatment (600 degrees C and 
3h) was performed, and the gas detection element was obtained. 

[0023] Although the compensation element was produced by the same method as a gas detection 
element, only the points which lowered the concentration of chloroplatinic acid solution to for example, 
0.3 wt% differ. Like the example 1, the following also assembled the pair of these gas detection element 
and a compensation element to the gas sensor, and investigated bridge output characteristics to the 
atmosphere with which carbon monoxide gas and hydrogen gas coexist. The result is almost the same as 
an example 1, and the selectivity of carbon monoxide gas was excellent. 
[0024] 

[Effect of the Invention] [ according to this invention / the gas detection element and compensation 
element which constitute a contact combustion type gas sensor ] Since it consists of the same material 
also as a resistance bulb, a carrier, and a catalyst and was made only for the holding amounts of a 
catalyst to differ, as a carrier Even when metal oxide sintered compacts other than tin oxide, such as a 
zinc oxide and iron oxide, are used, it is admitted that the holding amount dependency of the catalyst of 
the combustion ability to hydrogen gas is larger than it to carbon monoxide gas. Therefore, the output of 
the bridge circuit incorporating the contact combustion type gas sensor which makes a pair the gas 
detection element and compensation element of the moderate density difference according to a catalyst 
can make the output to hydrogen gas smaller than the output to carbon monoxide gas. That is, an 
alternative gas sensor can be obtained only to carbon monoxide gas. 

[0025] This phenomenon is large, and especially the tin oxide carrier that supported the platinum 
catalyst is excellent in the selectivity over carbon monoxide gas, and that of the contact combustion type 
gas sensor with which the holding amount combined 2 - 3wt% and 0.2 - 0.4wt% of the element is 
effective in incomplete combustion detection of town gas etc. Moreover, since both elements use the 
same material, a manufacturing process is made simply. 



[Brief Description of the Drawings] 

[Drawing 1] As for the bridge output to the coexistence atmosphere of the carbon monoxide gas of a 
contact combustion type gas sensor, and hydrogen gas, and (a), the graph of the contact combustion type 
gas sensor concerning this invention and (b) are the graph of the conventional contact combustion type 
gas sensor. 

[Drawing 2] It is a bridge output to the carbon monoxide gas and hydrogen gas of each element 
concerning this invention, and the graph of (a) gas detection element and (b) are the graph of a 
compensation element. 

[Drawing 3] As for the figure of the contact combustion type gas sensor concerning this invention, and 
(a), the fluoroscopy perspective view of a contact combustion type gas sensor and (b) are the sectional 
views of a cap. 

[Drawing 4] The important section fracture figure showing the gas detection element of a general contact 
combustion type gas sensor 

[Drawing 5] The connection figure of a bridge circuit using a general contact combustion type gas sensor 

[Explanations of letters or numerals] 
1 Resistance Bulb 
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2 Carrier 

3 Gas Detection Element 

4 Compensation Element 

5 Base 

6 Pin 

7 Shield 

8 Cap 

9 Double Wire Net 

10 Activated Carbon 
E Power supply 

V Load 



